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ABSTRACT 

We present observations of the Auriga-California Molecular Cloud (AMC) at 3.6, 4.5, 5.8, 8.0, 
24, 70 and 160 fim observed with the IRAC and MIPS detectors as part of the Spitzer Gould Belt 
Legacy Survey. The total mapped areas are 2.5 deg^ with IRAC and 10.47 deg^ with MIPS. This 
giant molecular cloud is one of two in the nearby Gould Belt of star-forming regions, the other 
being the Orion A Molecular Cloud (OMC). We compare source counts, colors and magnitudes 
in our observed region to a subset of the SWIRE data that was processed through our pipeline. 
Using color-magnitude and color-color diagrams, we find evidence for a substantial population of 
166 young stellar objects (YSOs) in the cloud, many of which were previously unknown. Most 
of this population is concentrated around the LkHa 101 cluster and the filament extending from 
it. We present a quantitative description of the degree of clustering and discuss the fraction of 
YSOs in the region with disks relative to an estimate of the diskless YSO population. Although 
the AMC is similar in mass, size and distance to the OMC, it is forming about 15 - 20 times 
fewer stars. 
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1. Introduction 

The cycle 4 Spitzer Space Telescope Legacy 
project “The Gould Belt: Star Formation in the 
Solar Neighborhood” (PID: 30574; PI: L.E. Allen) 
completed the Spitzer survey of the large, nearby 
star-forming regions begun by the c2d Legacy 
Project (Evans et al. 2003, 2009). The cloud with 
the least prior study included in the survey is the 
cloud we have designated as “Auriga” which lies 
on the Perseus- Auriga border. This cloud has also 
been designated the California Molecular Cloud 
by Lada et al. (2009) since it extends from the 
California Nebula in the west to the LkHa 101 re- 
gion and associated NGC 1529 cloud in the east. 
We adopt the name Auriga-California Molecular 
Cloud (AMC) to encompass both nomenclatures. 

Despite the AMC’s proximity to two of the 
most well-examined star-forming clouds, Taurus- 
Auriga and Perseus, it is a relatively unstudied 
region. Several dark nebulae were noted along its 
length by Lynds (1962), and CO associated with 
many Lynds objects was measured by Ungerechts 
& Thaddeus (1987), who note the presence of a CO 
“cloud extending from the California nebula (NGC 
1499) in Perseus along NGC 1579 and LkHa 101 
well into Auriga” (their cloud 12). Only very re- 
cently has a giant molecular cloud been unam- 
biguously associated with the series of Lynds neb- 
ulae through high resolution extinction maps by 
Lada et al. (2009) who placed its distance firmly 
within the Gould Belt (GB) at 450 ± 23 pc. At 
this distance, the cloud’s extent of 80 pc and mass 
of ~ 10^ Mq rivals that of the Orion Molecular 
Cloud (L1641) for the most massive in the Gould 
Belt. For the remainder of this paper, we adopt 
this distance of 450 pc for the entire AMC. This is 
consistent with the distance of 510jt4o° pc found 
by (Wolk et al. 2010) on their study of LkHa 101 
with Chandra. We note that this distance differs 
from that adopted by Gutermuth et al. (2009) for 
LkHa 101 of 700 pc. 

We have mapped a significant fraction of the 
AMC with the Infrared Array Camera (IRAC; 
Fazio et al. 2004) and the Mid-Infrared Photome- 
ter for Spitzer (MIPS; Rieke et al. 2004) on board 
the Spitzer Space Telescope (Werner et al. 2004), 


Boulder, CO 80301, USA 

^®Code 667, NASA Goddard Space Flight Center, Green- 
belt, MD 20771, USA 


with a total overlapping coverage of 2.5 deg^ in 
the four IRAC bands (3.6, 4.5, 5.8 and 8.0 p,m) 
and 10.47 deg^ in the three MIPS bands (24, 70, 
and 160 pm). The mapped areas are not all con- 
tiguous and were chosen to include the areas with 
Ay > 3, as given by the Dobashi et al. (2005) ex- 
tinction maps. The goal of these observations is 
to identify and characterize the young stellar ob- 
ject (YSO) and substellar object populations. The 
data presented here are the first mid-IR census 
of the YSO population in this region. The area 
around LkHa 101 and its associated cluster was 
observed as part of a survey of 36 clusters within 
1 kpc of the Sun with Spitzer by Gutermuth et al. 
(2009) and those data have been incorporated into 
our dataset through the c2d pipeline. 

More recently, the AMC has been observed by 
the Herschel Space Observatory at 70 - 500 pm, 
and by the Caltech Submillimeter Observatory 
with the Bolocam 1.1 mm camera (Harvey et al. 
2013). These observations characterize the diffuse 
dust emission and the cooler Class 0 and Class I 
objects which can be bright in the far-IR. We do 
not analyze the large scale structure of the cloud 
in this paper as Harvey et al. (2013) present such 
an analysis with the Herschel observations, which 
are more contiguous and have a higher resolution 
than our MIPS observations. Harvey et al. (2013) 
also include a comparison to these MIPS data and 
so further analysis is not required here. 

We describe the observations and data reduc- 
tion (briefly as it is well-documented elsewhere) in 
§2. In § 3, we describe the source statistics, the 
criteria for identifying and classifying YSO can- 
didates and we compare the YSO population to 
other clouds. The SEDs and disk properties of 
YSOs are modeled in § 4. We characterize the 
spatial distribution of YSOs in § 5 and summarize 
our findings in § 6. 

2. Observations and Data Reduction 

The areas mapped are shown in Figure 1. The 
MIPS coverage is more contiguous than the IRAC 
coverage due to the mapping modes of the two in- 
struments. Observations were designed to cover 
regions with Ay > 3 within the extinction maps 
of Dobashi et al. (2005). All areas were observed 
twice with IRAC and MIPS cameras with the 
AORs and dates of the observations compiled in 
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Fig. 1. — Integrated Spitzer mapped areas from the Gould Belt Survey and other projects. The grey boxed 
area shows the MIPS coverage; the white boxes show the IRAC coverage (with the sub-regions labelled); 
and the hatched black box shows the non-GBS survey data in the field from Gutermuth et al. (2009). These 
regions are schematic to give a general picture of the layout of the coverage and to identify the subregions. 
The greyscale is the extinction map of Dobashi et al. (2005). Contours show the Ay levels of 1, 3 and 5 
mag. 
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Tables 1 and 2. The two epochs were compared to 
remove transient asteroids that are numerous at 
the low ecliptic latitude of these observations. 

The GBS survey data and the LkHa 101 data 
from Gutermuth et al. (2009) were processed 
through the c2d pipeline. Details of the data 
processing are available in Evans et al. (2007). 
Briefly, the data processing starts with a check 
of the images whereupon image corrections are 
made for obvious problems. Mask files are cre- 
ated to remove problematic pixels. The individual 
frames are then mosaicked together, with one mo- 
saic created for each epoch and one joint mosaic as 
well. Sources are detected in each mosaic and then 
re-extracted from the stack of individual images 
which include the source position. Finally, the 
source lists for each wavelength are band-merged, 
and sources not detected at some wavelengths are 
“band-filled” to find appropriate fluxes or upper 
limits at the positions which had clear detections 
at other wavelengths. 

As noted by Harvey et al. (2008), the details of 
this data reduction are essentially the same as that 
of the original c2d datasets except that the input 
to the c2d pipeline are products of later versions of 
the Spitzer BCD pipeline. The c2d processing of 
IRAC data was described by Harvey et al. (2006), 
and the MIPS data processing was described by 
Young et al. (2005) and Rebull et al. (2007). Har- 
vey et al. (2007) describe additional reduction pro- 
cesses which we have used for the AMC data. 

3. Star-forming Objects in the AMC 

Figures 2-5 show RGB mosaics for the IRAC 
covered regions using 4.5 /rm (blue), 8.0 /rm 
(green) and 24 /rm (red) data with the positions 
of YSOs overlaid. The diffuse 8.0 pjn. emission 
is strongly concentrated at the eastern edge of 
the cloud, near the well-known object LkHa 101. 
The LkHa 101 data are taken from and have been 
discussed by Gutermuth et al. (2009). 

3.1. YSO Selection 

The majority of objects in our fields are not 
YSOs. The maps are contaminated by back- 
ground/foreground stars and background galaxies. 
We have selected our YSO candidates (YSOcs) by 
various methods, augmenting the list where possi- 
ble based on data outside the Spitzer IRAC/MIPS 
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Fig. 2. — False colour image with 4.5 /rm (blue), 
8 /rm (green), and 24 /rm (red) of the IRAC Icde 
fields with YSO positions are overlaid. (Similar 
figures for other IRAC regions are shown in Fig- 
ures 3 - 5.) 
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Fig. 3. — False colour image with 4.5 //m (blue), 8 //m (green), and 24 /rm (red) of the IRAC 2a field with 
YSO positions are overlaid. (Similar figures for other IRAC regions are shown in Figures 2, 4, and 5.) 
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Fig. 4. — False colour image with 4.5 /rm (blue), 8 (green), and 24 /rm (red) of the IRAC fields 3a, 4a, 
2b, 5, and North (left to right, top to bottom) with YSO positions are overlaid. These regions contain only 
a few YSOs each. (Similar figures for other IRAC regions are shown in Figures 2, 3, and 5.) 
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Fig. 5. — False colour image with 4.5 /rm (blue), 8 /rm (green), and 24 //m (red) of the IRAC fields la, 
lb, 3b, and 4b (left to right, top to bottom) with YSO positions are overlaid. These regions do not contain 
YSOs. (Similar figures for other IRAC regions are shown in Figures 2 ~ 4.) 
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wavelength bands. The fundamental criteria use 
IRAC, MIPS and 2MASS data (Cutri et al. 2003) 
and are based on identification of infrared excess 
and brightness limits below which the probabil- 
ity of detection of external galaxies becomes high. 
The total number of sources is 704,045. In regions 
observed by both IRAC and MIPS, the YSOc se- 
lection follows that of Harvey et al. (2008). We 
refer to these as IRAC-I-MIPS YSOcs. For objects 
with upper limits on the MIPS 24 fj,m flux, we fol- 
low the method outlined by Harvey et al. (2006). 
We refer to these as IRAC-only YSOcs. In regions 
observed only by MIPS and not IRAC, we have 
used the formalism of Rebull et al. (2007), except 
we use a tighter 2MASS Ks cut of [Ks] < 13.5. 
This tighter magnitude cut removed objects that 
were similar in color and magnitude to others that 
had already been eliminated. We further remove 
galaxies from the MIPS-only source list by includ- 
ing photometry from the Wide-held Infrared Sur- 
vey Explorer (WISE; Wright et al. 2010) and ap- 
plying color cuts suggested by Koenig et al. (2012) 
(see their Figure 7) and requiring the WISE Band 
2 magnitude criterion of [4.6] < 12. We refer to 
these as MIPS-only YSOcs. Note that the MIPS- 
only YSOcs were not observed with IRAC, as op- 
posed to the IRAC-only YSOcs which were ob- 
served, but not detected, with MIPS. 

Figure 6 shows the IRAC color-magnitude and 
color-color diagrams relevant for classifying IRAC- 
only sources. The different domains occupied 
by stars, YSOcs, and other (e.g., extragalactic) 
sources are are shown. 

For sources in regions observed by both IRAC 
and MIPS, Figure 7 shows the color and mag- 
nitude boundaries used to remove sources that 
are likely extragalactic. This identihcation is 
done by comparing the observed huxes and col- 
ors to results from the SWIRE extragalactic sur- 
vey (Surace et al. 2004). The sources in the AMC 
Held are compared to a control catalogue from the 
SWIRE dataset that is resampled to match our 
sensitivity limits and the extinction level derived 
for the AMC. (See Evans et al. 2007 for a complete 
description.) 

Finally, we vetted the YSOcs through individ- 
ual inspection of the Spitzer maps (and optical 
images where available), and determined that 24 
of the original 159 IRAC-I-MIPS YSOcs, 14 of the 
original 17 IRAC-only YSOcs, and 56 (26 based 


on WISE and other photometric criteria) of the 
original 84 MIPS-only YSOcs were unlikely to be 
YSOs. Henceforth we refer to the list of vetted 
YSOcs, totalling 166, as YSOs to distinguish them 
from the raw unvetted list. While we have under- 
gone an extensive process to construct a list of 
sources that are very likely to be YSOs, we stress 
that these YSOs have not been conhrmed spec- 
troscopically. Table 3 lists the Hnal source counts 
for objects in the observed Helds. The IRAC and 
MIPS fluxes of the IRAC-I-MIPS and IRAC-only 
YSOs are listed in Table 4. The 70 /im fluxes 
have been listed where available. (There are fewer 
YSOs with fluxes at 70 /rm because of the lower 
sensitivity and, in some cases, the bright back- 
ground.) The fluxes of MIPS-only vetted YSOs 
are listed in Table 5 with their WISE and MIPS 
fluxes (and IRAC fluxes where available). In Ta- 
bles 4 and 5, we have noted which YSOs are in 
regions of low column density (A^h 2 < 5 x 10^^ 
cm“^) according to the column density maps by 
Harvey et al. (2013), as these are more likely to be 
contaminants than YSOs in regions of high column 
density. 

We compare our final YSO source list to those 
found for LkHa 101 in Gutermuth et al. (2009). 
All 103 YSOs in Gutermuth et al. (2009) are iden- 
tified as sources in our catalogue with positions 
that are within a couple tenths of an arcsecond 
agreement. Where this work and Gutermuth et al. 
(2009) provide fluxes, they agree at the shorter 
IRAC bands (IRACl-3) typically within 0.05 - 
0.1 mag. At IRAC4 and MIPSl, the agreement 
is typically within 0.2 mag. These differences are 
what one might expect for PSF-fltting (used here) 
versus aperture fluxes (used by Gutermuth et al. 
2009) at wavelengths where there is substantial 
diffuse emission. (Recall that we have incorpo- 
rated their dataset into our own.) Therefore no 
previously identified sources have been missed in 
this study, and our measurements agree well with 
those of Gutermuth et al. (2009). Note, however, 
that the different classification methods used in 
this work and by Gutermuth et al. (2009) each 
yield a different total number of YSOs in this re- 
gion; we have identified 42 YSOs whereas Guter- 
muth et al. (2009) identified 103. Our total breaks 
down into 7 YSOs identified here that were not 
identified by Gutermuth et al. (2009) and 35 YSOs 
shared between the two lists. (The c2d pipeline 




[4.5]-[8.0] [5.8]-[8.0] 

Fig. 6. — IRAC colors of the sources in the the regions observed with IRAC. Stars are in blue; YSOs are 
in red; and “other sources” (e.g., galaxies) are in green. The boxed region on the right panel marks the 
approximate domain of Class II sources identified by Allen et al. (2004). 


identified 47 YSOcs that were listed as YSOs by 
Gutermuth et al. (2009), but 12 were removed dur- 
ing the vetting process.) The major source of this 
discrepancy is that we require 4 (or 5) band pho- 
tometry with S/N > 3 in IRAC (and MIPS 24 fj,m 
bands) to identify YSO candidates. Such crite- 
ria are especially difficult to satisfy in the region 
of bright and diffuse emission around LkHa 101. 
Therefore, our results do not contradict those in 
Gutermuth et al. (2009), rather we believe that 
the stringent criteria used here have excluded some 
YSOs. We keep these criteria for consistency with 
other c2d and Spitzer GBS observations and anal- 
yses, but note the limitations in such a bright re- 
gion. 

The diffuse emission problem is isolated to the 
immediate vicinity of LkHa 101. To demonstrate 
this point, in Figure 8 we have plotted the location 
of all the sources having an SED consistent with 
being a reddened stellar photosphere and an as- 
sociated dust component, which do not have S/N 
> 3 at all IRAC bands. The SEDs of these sources 
are classified as ‘star-|-dust’ in our catalogue. Of 
the 56 YSOs listed by Gutermuth et al. (2009) 
that were not identified as YSOs in this work, the 
majority of them (34 of 56) have a ‘star 4-dust’ 
SED. There is a total of 465 ‘star 4-dust’ sources 


without robust 4-band IRAC fluxes in the AMC 
field. These sources are relatively evenly dis- 
tributed throughout the field, with the exception 
of a striking over-density at the center of LkHa 101 
compared to other IRAC regions. Therefore, we 
believe this over-density is an effect of the diffi- 
culty in getting detections with S/N > 3 across 4 
bands in the bright LkHa 101 region and not that 
there are significantly fewer YSOs than suggested 
by Gutermuth et al. (2009). 

Harvey et al. (2013) identified 60 YSOs in the 
AMC with Herschel /PACS, 49 of which are also 
identified in this work. Four of these Spitzer- 
identified YSOs are members of pairs of YSOs 
that are blended in the Herschel images. Her- 
schel is more sensitive to the rising- and flat- 
spectrum sources, i.e., of the other 45 Spitzer- 
identified YSOs that are also detected in the Her- 
schel maps, most (76%) are Class I/F objects, and 
the remaining 24% are Class Hs. 

3.2. YSO classification 

The YSOs are classified according to the slope 
of their SED in the infrared (see Evans et al. 2009 
for a description). The spectral index, a, is given 
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Fig. 7. — Color-magnitude and color-color diagrams for the AMC (left), the SWIRE dataset resampled to 
match our sensitivities and measured extinction (middle), and the full SWIRE dataset (right). The black 
dash-dot lines show soft boundaries for YSO candidates whereas the red dash-dot lines show hard limits, 
fainter than which objects are not included as YSO dftididates. 
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Galactic Longitude 

Fig. 8. — Sources with SEDs consistent with a reddened stellar photosphere and a dust component (IR 
excess) but for which detections with S/N > 3 across all 4 IRAC bands, required to considered a YSOc, 
did not exist (see text). The positions of these sources are plotted against the 160 greyscale (colorbar 
units are MJysr“^). The striking over-density at the center of LkHa 101 compared to other IRAC-I-MIPS 
regions (marked by black lines) suggests that we are missing veritable YSOs in this region. The robust set 
of measurements required to identify whether a source is a likely YSO or background galaxy is difficult to 
attain in this region of very bright emission. 



Fig. 9. — Left: Distribution of a values (the slope of the SED in the IR) used to determine the ‘class’ of the 
YSOs in the AMC. The vertical dotted lines mark the boundaries between the different classes as defined 
by Greene et al. (1994). Right: Pie chart for the AMC showing the percentage of sources in each SED class. 
Green is Class I; blue is Flat; red is Class II; and yellow is Class III (colors are the same as in Figure 18). 
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and determined by fitting the photometry between 
2 fim and 24 /rm. The distribution of a values is 
shown in Figure 9 along with the relative number 
of YSOs in each SED class. The majority of YSOs 
identified in the cloud are Class II objects (55%). 
The percentage of sources in each SED class for 
the AMC is strikingly similar to that of Perseus 
(23%, 11%, 58%, and 8% for Class Is, Fs, IIs and 
Ills, respectively; Evans et al. 2009). 


Table 6 lists the breakdown of Class Is, Fs, and 
IIs for the AMC and other clouds in the GB and 
c2d surveys to estimate their relative ages. We 
did not include Class Ills in this analysis since 
this population is typically incomplete in Spitzer 
surveys (e.g., see discussions in Harvey et al. 2008; 
Evans et al. 2009; Gutermuth et al. 2009) due to 
their weak IR excess. This simplifies the compari- 
son to other clouds where the completeness limits 
may vary. We compared the ratio of Glass Is and 
Fs to Class IIs, 7 Vi+f/A^ii- for the different cloud 
populations in other GB and c2d surveys which 
use the same classification scheme. We also in- 
clude YSOs in the OMC identified with Spitzer 
by Megeath et al. (2012); since they use a dif- 
ferent classification scheme however, we have re- 
calculated the a values for their sample. The 
Glass I/F lifetime is relatively short compared to 
the Class II lifetime, and therefore a higher ratio 
indicates a younger population (see discussion in 
Evans et al. 2009). The high number of Class Is 
and Fs suggests that the AMC is relatively young 
compared to other clouds. 


Finally, we also compared the number of YSOs 
per square degree in the AMC (11.5 deg^)^ to that 
in the OMC (14 deg^). The OMC is forming vastly 
larger amounts of stars. It has 237 YSOs per deg^ 
whereas the AMC only has 13 YSOs per deg^, a 
factor of about 20 fewer. Even if we only compare 
the number of YSOs in the OMC with 4 band 
photometry (as this was the source of the discrep- 
ancy between the total number of YSOs around 
LkHa 101 identified in this work and by Guter- 
muth et al. 2009, who use a similar identification 


^Here we use the total coverage of IRAC -I- MIPSl, the five 
bands used to identify YSOs. This differs from the over- 
lapping MIPSl, MIPS2 and MIPS3 coverage of 10.47 deg^ 
described in Section 1. 


method to Megeath et al. 2012), this still suggests 
that there is at least a factor 15 more YSOs in the 
OMC than in the AMC. Despite the differences in 
identification methods used for the OMC and for 
the AMC, it is clear that the OMC is forming far 
more stars than the AMC is. The YSOs in the 
OMC are also concentrated much more strongly 
than the AMC, despite both clouds having com- 
parable sizes and masses. We note that Lada 
et al. (2009) attribute the difference between the 
amount of star formation to the different amounts 
of material at high Ay /column density. 

4. Spectral Energy Distribution Modeling 

Optical data of the YSOs were downloaded 
from the USNO NOMAD catalogue (Zacharias et 
al. 2004). SEDs of the YSOs are shown in Eig- 
ures 10 and 11 (Class Is and Class Es), 12 ~ 14 
(Class IIs) and 15 (Class Ills). We were able to 
perform relatively detailed modelling of the stel- 
lar and dust components of the Class II and Class 
III sources (YSOs which are not heavily obscured 
by dust). The luminosities of sources in the earlier 
classes are presented in Dunham et al. (2013). The 
majority of the Class 11 and Class III sources are 
likely in the physical stage where the stellar source 
and circumstellar disk are no longer enshrouded 
by a circumstellar envelope. We note that the ob- 
served “class” does not always correspond to the 
associated physical stage of the YSO (see discus- 
sion in Evans et al. 2009) and that some Class 11s 
may be sources, viewed pole-on, with circumstel- 
lar envelopes that are only beginning to dissipate. 
Conversely, an edge-on disk without an envelope 
could look like a Class I object. 

Our SED modelling methods follow those used 
by Harvey et al. (2007) (and similar works since, 
e.g., Merm et al. 2008, Kirk et al. 2009) to model 
the SEDs. The stellar spectrum of a K7 star 
was fit to the SEDs by normalizing it to the de- 
reddened fluxes in the shortest available IR band 
of J, K or IRACl. We use the extinction law of 
Weingartner & Draine (2001) with Ry= 5.5 to 
calculate the de-reddened fluxes. The Ay value 
was estimated by matching the de-reddened fluxes 
with the stellar spectrum. In eight cases, we used 
an AO spectrum when the K7 spectrum was unable 
to produce a reasonable fit. The use of only two 
stellar spectra is of course over-simplified; how- 
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Fig. 10. — SEDs of Class I and Flat sources. The YSO ID, from Tables 4 and 5, is shown in the upper right 
of each panel along with the Class (I or F) of the YSO. 
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Fig. 11. — continued from Figure 10. 
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Fig. 12. — SEDs of Class II sources. The YSO ID, from Tables 4 and 5, is shown in the upper right of 
each panel. The observed fluxes are plotted with unfilled circles. The de-reddened fluxes are plotted with 
filled circles. The grey line plots the model stellar spectrum fit to the shorter wavelengths. The black line 
shows the median SED of T Tauri stars in Taurus (with error bars denoting quartiles of the distribution, 
D’Alessio et al. 1999) normalized to the B band flux and J band flux of the K7 and AO stellar spectrum 
models, respectively. 
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Fig. 13. — continued from Figure 12. 
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Fig. 14. — continued from Figure 12. 
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Fig. 15. — SEDs of Class III sources. The YSO ID, from Tables 4 and 5, is shown in the upper right of 
each panel. The observed fluxes are plotted with unfilled circles. The de-reddened fluxes are plotted with 
filled circles. The grey line plots the model stellar spectrum fit to the shorter wavelengths. The black line 
shows the median SED of T Tauri stars in Taurus (with error bars denoting quartiles of the distribution, 
D’Alessio et al. 1999) normalized to the B band flux and J band flux of the K7 and AO stellar spectrum 
models, respectively. 
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ever, it produces adequate results for the purposes 
of this study. More exact spectral typing is diffi- 
cult with only the photometric data presented here 
and the uncertainties in Ay- We nevertheless ob- 
tain a broad overview of the disk population with 
the applied assumptions. Tables 7 and 8 list the 
stellar spectrum, the Ay value, and stellar lumi- 
nosity (Astar) used for the stellar models of each 
source’s SED for the Class II and Class III YSOs, 
respectively. 

4.1. Second order SED parameters Oexcess and 

-^turnofF 

The first order SED parameter a is used as a 
primary diagnostic of the excess and circumstellar 
environment and to separate the YSOs into differ- 
ent “classes” (§ 3.2). Once we have a model of the 
stellar source, however, we are able to character- 
ize the circumstellar dust better. For each source 
we determined the values of Oexcess and Atumoff 
defined by Cieza et al. (2007) and Harvey et al. 
(2007) and used in many works since. Atumoff is 
the longest measured wavelength before an excess 
greater than 80% of the stellar model is observed. 

If no excess > 80% is observed, than Atumoff is 
set to 24 ^m. aexcess is the slope of the SED at 
wavelengths longward of Atumoff- ctexcess is not cal- 
culated for YSOs with Atumoff = 24 /im as there 
are not enough data points to determine the slope 
of the excess. These parameters provide a bet- 
ter characterization of the excess since a can in- 
clude varying contributions from the stellar and 
dust components. 

Figure 16 shows the distribution of Ofexcess and 
Atumoff for the Class IIs and Class Ills. Class II 
and Class III YSOs with long Atumoff and posi- 
tive Qfexcess (YSOs 2, 24, 58, 64, 74, 102, 108, 113, 
115, and 133 in the 8 /rm bin and YSOs 145, 150, 
162, and 165 in the 12 fim bin of Figure 16) are 
good classical transition disk candidates; the lack 
of near-IR excess but large mid-IR excess is a sign 
of a deficit of material close to the star within a 
substantial disk. Cieza et al. (2012) have recently 
done a study on the transition disks in the AMC, 
Perseus and Taurus and identify six transition disk 
candidates in the AMC, three of which are also in 
our list of candidates (YSOs 58, 102 and 115). Of 
their remaining candidates, two were debris-like 
disks (YSOs 11 and 54) and the other was not 
identified in our YSO list. The larger distribu- 



Fig. 16. — Distribution of aexcess and Aturuoff for 
Class II and Class III sources. The Class Ills with 
Aturnoff= 24 ^m (IDs 15, 19, 80, and 148) are not 
shown as those sources typically do not have excess 
measured across a wide enough range to calculate 
reliable values of aexcess- 


tion of aexcess for sources with longer Atumoff is 
consistent with distributions found for other disk 
populations (e.g., Cieza et al. 2007; Alcala et al. 
2008; Harvey et al. 2008; Merm et al. 2008). 

4.2. Disk luminosities 

Figure 17 shows the ratio of the disk luminosi- 
ties to stellar luminosities for the Class II and 
Class HI sources. The disk luminosity is the in- 
tegral of the observed excesses. (The excess at a 
given wavelength is calculated by subtracting the 
flux of the stellar model at that wavelength from 
the observed flux). The distribution of L^isk/ Lstar 
for Class II and HI sources in the AMC is simi- 
lar to that found for other c2d and GB surveys 
with Spitzer (Serpens: Harvey et al. 2007, IC 
5146: Harvey et al. 2008, Chameleon II: Alcala 
et al. 2008, Lupus: Merm et al. 2008, and the 
Cepheus Flare: Kirk et al. 2009). We find the 
Class HI sources in the regions typically occupied 
by sources with passive disks and debris disks (e.g., 
0.02 < Adisk/Astar< 0.08 for passive disks; Kenyon 
& Hartmann 1987). The low disk luminosity may 
be attributable to the lack of mid-IR excess at 
IRAC wavelengths in these sources’ SEDs. 
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l°g -^disk/-^stai 

Fig. 17. — The ratio of the disk luminosity to 
the stellar luminosity for Class II and Class III 
sources. Also shown are the typical boundaries 
found for accreting disks, passive disks and debris 
disks (Kenyon & Hartmann 1987). 

4.3. Questionable Class III sources 

It is possible that some of the Class III sources 
identified here are field giants. Oliveira et al. 
(2009) followed up on 150 Spitzer identified YSOs 
in Serpens and obtained 78 optical spectra with 
sufficient signal-to-noise. They showed that there 
were at least 20 giant contaminants in this list, 18 
of which were identified as Class III sources. The 
more scattered spatial distribution of Class Ills 
throughout the AMC is consistent with this idea 
that they are contaminants. Additionally, five of 
our Class III objects (YSOs 11, 141, 144, 148, 164) 
have very high luminosities (> 100 Lq). Four of 
these objects (YSOs 141, 144, 148, 164), as well 
as YSO 149 which is not of particularly high lu- 
minosity, are quite removed from the areas of high 
extinction towards the AMC (see Figure 18 in the 
following section) and regions of low column den- 
sity (A^h2 < 5 X 10^^ cm“^, see § 3.1). 

5. Spatial Distribution of Star Formation 

The spatial distribution of IRAC/MIPS-identified 
YSOs by class is shown in Figure 18. A close-up of 
the region surrounding the LkHa 101 cluster and 
the cluster extension along the filament is also 


included so the relatively densely clustered YSOs 
can be better distinguished. Figure 18 shows that 
the bulk of star formation in the AMC has been 
concentrated in this southern region of the cloud; 
the majority of the identified YSOs (79%) are in 
this area. (Note that the number of YSOs in that 
region is a lower limit as it is likely that a signifi- 
cant number of YSOs in the LkHa 101 region are 
not identified, see discussion at the end of § 3.1.) 

5.1. Identification of YSO groups 

We performed a clustering analysis on the iden- 
tified Class I, F, and II sources in the AMC to iden- 
tify the densest regions of YSOs and the largest 
groups. The details of the analysis are described 
in Masiunas et al. (2012). We omit the Class III 
sources from the analysis to avoid the risk of in- 
cluding field giants (see for example § 4.3). We 
performed a minimum spanning tree (MST) anal- 
ysis to identify groups of YSOs within the re- 
gion. This analysis connects YSOs by the mini- 
mum distance to the next YSO to form a “branch” 
(Cartwright & Whitworth 2004). Figure 19 shows 
the cumulative distribution function (CDF) of the 
branch lengths between YSOs. This is used to de- 
termine the MST critical branch length, Lcrit , that 
defines the transition between the branch lengths 
in the denser regions to the branch lengths in the 
sparser regions (Gutermuth et al. 2009). Therefore 
Lcrit is based on relative over densities of objects. 
We measure an Lcrit of 210" for the AMC. Group 
memberships are defined by members which are all 
connected by branches of lengths less than Lcrit- 
The boundary of a group is defined where the 
branch length between adjacent sources exceeds 
Lcrit- Figure 20 shows that we have extracted 
four groups with 10 or more members (marked 
by colored convex hulls) and three groups with 
5-9 members (marked with magenta circles). Ta- 
ble 9 lists the properties of these groups. The po- 
sition of the group is given by its geometric center. 
The group’s effective radius, ReS, defines the ra- 
dius of a circle with the same area as the convex 
hull containing the group members. The maxi- 
mum radial distance to a member from the me- 
dian position gives i?circ, therefore a circle with 
this radius would contain all group members. Fi- 
nally, the elongation of the group is determined 
by comparing i?circ to ReS and represented by the 
aspect ratio, Rdic^ /ReS^- The MST analysis on 
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1.7 2.0 2.3 2.6 2.9 



Fig. 18. — Left: The positions of YSOs and IRAC fields in Auriga. The greyscale is the MIPS 160 /mi map 
(colorbar units are MJysr“^) and the YSOs are marked according to their classification: green circles denote 
Class Is; blue +s denote Class Fs; red xs denote Class IIs; yellow triangles denote Class Ills. The magenta 
diamonds mark the Class III sources of high luminosities that are likely contaminants (see § 4.3). IRAC 
fields are outlined in black and labelled. (Note that some YSOs fall beyond the 160 /rm coverage because it 
is slightly offset from the 24 /tm coverage that is used for YSO identification.) Right: Close-up of the region 
around LkHalOl. The greyscale is the log (base 10) of the flux (colorbar units are log(MJy sr“^)). The 
centre of the field is entirely saturated. As is evident, there are some YSOs outside the IRAC coverage area. 
This list of MIPS-only YSOs has been trimmed by using WISE data to remove more objects that are likely 
background galaxies. 
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the full cloud recovers the clustering surrounding 
LkHa 101. The cluster subtends a larger area than 
that measured in Gutermuth et al. (2009) confirm- 
ing their claim that there was star formation ex- 
tended beyond their field of view. The star for- 
mation is mostly extended along the North-South 
direction of the cluster and therefore we measure 
a more elongated group than measured by Guter- 
muth et al. (2009). This is still the largest group 
in the AMG in terms of area and the number of 
members. 



Fig. 19. — Gumulative distribution function 
(CDF) of MST branch lengths (asterisks). The 
solid lines represent linear fits to each end of the 
CDF. The dot-dash line marks Lcrit where the 
solid lines meet. The solid lines follow the CDF 
in the dense regions (steep line) and the sparser 
regions (shallow line). 

As discussed in § 3.1, our analysis is likely to 
have underestimated the number of YSOs in the 
region around LkHa 101. To check the consistency 
of our analysis with Gutermuth et al. (2009), we 
ran the MST analysis on both YSO lists within the 
Gutermuth et al. (2009) area of 4-channel IRAC 
coverage. This leaves us with 41 of the YSOs pre- 
sented here and 102 of those presented in Guter- 
muth et al. (2009). (There is one bright YSO 
in Gutermuth et al. 2009 that lies just outside 
their 4-channel IRAC coverage to the south. It 


was only observed at IRACl and IRAC3.) We 
get an Lent of 120" for our cropped list of YSOs 
and an Lerit of 73" for the cropped Gutermuth 
et al. (2009) YSO list. (Note that running the 
analysis on the cropped field, which is dense com- 
pared to the rest of the cloud, yields a smaller 
Lcrit than when the analysis is run on the whole 
cloud. This is expected as Lcrit is based on over 
densities, as discussed above.) The ratio of the 
Lcrit values for the two YSO lists (73/120 = 0.61) 
agrees with our expectation that it should scale 
with the square-root of the density, and hence the 
cropped YSO count (a/ 102/41 = 0.63). There- 
fore we report that the derived properties are con- 
sistent with those measured by Gutermuth et al. 
(2009). (Differences are expected as shown by 
Gutermuth et al. (2009) with their comparisons 
among several shared regions.) However, the miss- 
ing YSOs at the centre of the cluster complicate 
any further comparison their results. 

5.2. Comparison of grouped and non- 
grouped YSOs 

We find 76% (113 of the 149) of the Class 
Is, Class Fs, and Class Hs are found in groups. 
Rather than compare the class fractions, given by 
Ni+f/Nu in Table 9, we directly compare the un- 
derlying distribution of a to determine whether 
the distribution of YSOs within groups is consis- 
tent with the whole cloud. We get the same result 
for each group: a KS test on the a distribution 
of the group and the a distribution of the whole 
cloud shows that we cannot reject the hypothe- 
sis that they are drawn from the same sample (p- 
values > 0.13). (We also did a KS test for each 
group with the extended population and found the 
same result.) 

Similarly, we compared the properties of disks 
within groups and those not in groups by perform- 
ing a KS test on the distributions of disk luminosi- 
ties (p- value of 0.08), aexcess (p- value of 0.9), and 
Aturnoff (p-value of 0.9) and find no evidence that 
the two populations are drawn from different par- 
ent populations. 

6. Summary 

We observed the AMG with IRAC and MIPS 
aboard the Spitzer Space Telescope and identify 
138 YSOs in the cloud. As our IRAC coverage is 
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segmented, we complemented our more contiguous 
MIPS coverage with WISE data to further elimi- 
nate galaxies from the sample, leaving 28 MIPS- 
only YSOs remaining, bringing the total number 
of YSOs in the AMC to 166. We classified the 
YSOs based on the spectral slope of their SEDs 
between 2 fim and 24 fim and find 37 Class I ob- 
jects, 21 Class F objects (flat spectrum sources), 
91 Class II objects, and 17 Class III objects. The 
high fraction of Class Is and Class Fs suggests 
that the AMC is relatively unevolved compared 
to other star-forming clouds. Despite the simi- 
larity in cloud properties between the AMC and 
the OMC, there is a distinct difference in the star 
formation properties. The star formation in the 
AMC is also concentrated along its filament, how- 
ever, it is also forming a factor of about 20 fewer 
stars than the OMC. Lada et al. (2009) find that 
there is much less material at high density in the 
AMC than in the OMC and attribute the differ- 
ence in star formation to this. Further studies 
of the star formation and YSO population in the 
AMC are needed to highlight the differences of the 
two clouds given their similar age. 

We modelled the SEDs of the Class II and Class 
III sources and their excesses by first htting a K7 
stellar spectrum to the optical and near-IR fluxes. 
The spectrum is normalized to the 2MASS flux (or 
the IRACl flux when 2MASS is unavailable) and 
we use an Ay value to match the spectrum of the 
stellar model to the de-reddened observed optical 
fluxes. An AO stellar spectrum is used in the eight 
cases where a K7 spectrum is unable to provide a 
reasonable fit. Fitting a stellar spectrum allows us 
to measure the disk luminosities and characterize 
the excess. The excesses of the Class II and Class 
III sources were further parameterized by Atumoff, 
the longest wavelength before an excess greater 
that 80% is measured, and Oexcess, the slope of the 
SED at wavelengths longward of Atumoff- Atumoff 
is a useful tracer for the proximity of dust to the 
star and consequently we identify fourteen classi- 
cal transition disk candidates. 

The bulk of the star formation in the AMC 
is in the southern region of the cloud. We in- 
cluded a clustering analysis to quantify the dens- 
est areas of star formation and to identify groups 
within the cloud. We find four groups with 10 or 
more members all in the region around LkHa 101 
and its adjoining filament. We find three smaller 


groups with 5-9 members scattered through- 
out the cloud. The largest group is that around 
LkHa 101 and contains 49 members. We note 
that there are likely even more YSOs in this group 
since our YSO identification criteria of S/N > 3 in 
IRACl-4 and MIPSl are difficult to attain in this 
bright region. 
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Right Ascension Right Ascension 


Fig. 20. — We extract four groups with 10 or more members (colored convex hulls) and three groups with 5-9 
members (magenta circles) using an MST analysis. The right hand panel shows the enlarged southern region 
of the cloud where most of the groups are located. The red numbers adjacent to the groups correspond to 
the group number listed in Table 9. 
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Table 1 

Summary of IRAC Observations 


IRAC Sub-region 

Size 

(sq. deg.) 

AOR Sub-region ID 

AOR Key (1st epoch, 2nd epoch) 

AUR-Ia 

0.3 

X 

0.2 

auri_irac6b 

19972096, 19971584 

AUR.Ib 

0.4 

X 

0.3 

auri_irac6 

20014336, 20014080 

AUR.Ic 

0.9 

X 

0.3 

auri_irac7 

19980544, 19980288 





auri_irac7b 

19984384, 19984128 

AURAd 

0.3 

X 

0.2 

non-GB data 

03654144 

AURAe 

0.3 

X 

0.3 

auri_irac8 

20013312, 20013056 

AUR_2a 

1.3 

X 

1.4 

auri_irac3 

19983360, 19983104 





auri_irac4 

20016640, 20016384 





auri_irac5 

19981824, 19981568 





auridracSb 

19956480, 19956224 

AUR_2b 

0.4 

X 

0.3 

auri_irac2 

20018432, 20017920 

AUR_3a 

0.8 

X 

0.9 

auridracl 

19984640, 19967744 





auri_irac9 

19978240, 19977984 

AUR_3b 

0.4 

X 

0.3 

auri_irac9b 

20012288, 20011776 





auri_irac9c 

19976960, 19976192 

AURAa 

0.4 

X 

0.7 

auridraclO 

19993344, 19993088 





auridraclOb 

19988992, 19988736 

AURAb 

0.3 

X 

0.3 

auridracll 

19961088, 19960832 

AURA 

0.3 

X 

0.3 

auri_iracl2 

19992576, 19992064 

AUR_NORTH 

0.5 

X 

0.3 

auri_iracl3 

19960320, 19959808 


Table 2 

Summary of MIPS Observations 


MIPS Sub-region 

Size 

(sq. deg) 

AOR Key 

AURA 

1.2 X 3.2 

20019712,19983872,20019456,19983616 

AURA 

1.6 X 2.6 

20017152,19982336,20016896,19982080 

AURA 

1.0 X 2.0 

20015360,20014848 

AURA 

1.4 X 2.2 

19981312,19979520,19981056,19979008 

AURA 

0.5 X 1.9 

20013824,20013568 

AUR_NORTH 

0.5 X 1.9 

20011520 
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Table 3 

Sources in the AMC Field 


Sources 

Number 

Total 

704045 

YSO 

166 

Gale 

322 

Stellar 

32579 

2MASS 

87745 

Zero 

247257 

Something else 

335976 


'^Sources that do not have 
detections in the combined 
epochs data in any of the 
2MASS, IRAC or MIPS 
bands. (It may have been 
detected in one or both of the 
epochs at different bands.) 
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ID 

iN 

2N 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36* 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 


Table 4 

YSOs IN THE AMC Based on IRAC and MIPS 


Name 

Class 

CX. 

3.6 /im 
(mjy) 

4.5 /^m 
(mJy) 

5.8 /im 
(mJy) 

8.0 /i.m 

(mJy) 

24.0 /i.m 
(mJy) 

70.0 ^lra 
(mJy) 

04012455+4101490 

I 

2.04 

0.50+0.03 

4.06+0.20 

7.94+0.38 

8.49+0.41 

352+ 32 

8410+ 965 

04013436+4111430 

II 

-1.00 

10.5+ 0.5 

9.66+0.46 

8.99+0.44 

7.65+0.36 

14.7+ 1.4 

288+ 30 

04100064+4002361 

II 

-0.31 

2.64+0.13 

3.63+0.18 

4.50+0.22 

5.16+0.25 

9.66+0.93 


04100263+4002482 

I 

0.98 

0.60+0.04 

0.99+0.05 

0.96+0.06 

0.91+0.06 

49.3+ 4.6 


04100562+4002386 

II 

-0.79 

3.46+0.20 

3.65+0.20 

3.74+0.20 

4.18+0.20 

3.51+0.68 


04100841+4002244 

I 

1.70 

18.6+ 2.8 

53.3+ 3.0 

119+ 6 

237+ 11 

4770+ 470 

24600+ 3550 

04101116+4001262 

I 

1.99 

0.066+0.006 

0.35+0.02 

0.34+0.03 

0.27+0.04 

41.1+ 3.8 


04104051+3805004 

II 

-0.78 

12.9+ 0.6 

11.5+ 0.5 

11.6+ 0.6 

14.9+ 0.7 

25.1+ 2.3 

64.0+13.1 

04104163+3808058 

II 

-0.32 

13.9+ 0.7 

14.1+ 0.9 

14.3+ 1.0 

18.9+ 1.6 

226+ 75 


04104109+3807545 

I 

2.03 

1280+ 78 

2150+ 132 

4330+ 244 

5530+ 304 

11000+ 2200 


04104211+3805599 

III 

-2.26 

341+ 25 

210+ 12 

151+ 9 

87.1+ 4.4 

43.9+ 4.2 


04104761+3803338 

II 

-0.87 

6.21+0.32 

6.14+0.33 

6.11+0.30 

7.42+0.37 

7.18+0.70 


04104916+3804458 

II 

-0.49 

44.1+ 2.2 

46.3+ 2.2 

57.0+ 2.7 

85.0+ 4.1 

123+ 11 

253+ 26 

04194467+3811219 

F 

-0.07 

4.54+0.23 

5.62+0.27 

7.26+0.36 

10.2+ 0.5 

22.5+ 2.1 


04205246+3806358 

III 

-2.42 

14.5+ 0.7 

10.1+ 0.5 

7.13+0.35 

4.33+0.23 

1.08+0.17 


04213795+3734418 

II 

-0.85 

284+ 14 

387+ 20 

443+ 21 

432+ 20 

223+ 20 

5530+ 1230 

04213808+3735409 

III 

-1.64 

1.88+0.09 

1.71+0.08 

1.29+0.07 

0.77+0.06 

0.92+0.20 


04214080+3733590 

I 

1.99 

1.12+0.06 

4.07+0.20 

10.2+ 0.5 

26.1+ 1.2 

241+ 22 

945+ 112 

04244934+3716464 

III 

-2.27 

6.19+0.30 

4.14+0.20 

3.05+0.16 

1.89+0.11 

0.91+0.20 


04253848+3707012 

I 

1.43 

0.60+0.03 

1.04+0.08 

1.95+0.13 

4.50+0.25 

59.1+ 5.5 

1350+ 152 

04253979+3707082 

F 

-0.01 

254+ 12 

485+ 25 

671+ 33 

744+ 39 

727+ 68 

1160+ 157 

04275080+3631264 

II 

-0.86 

7.15+0.35 

6.93+0.34 

6.45+0.32 

7.28+0.35 

11.4+ 1.1 


04275826+3633265 

II 

-1.03 

1.72+0.08 

1.59+0.08 

1.52+0.08 

1.54+0.09 

2.08+0.30 


04280289+3640586 

II 

-0.37 

1.81+0.09 

1.59+0.08 

1.39+0.08 

1.23+0.08 

12.5+ 1.2 


04281515+3630286 

F 

0.25 

7.28+0.36 

10.4+ 0.5 

13.8+ 0.7 

18.3+ 0.9 

61.3+ 5.7 

75.4+13.8 

04282116+3624478 

II 

-0.83 

6.30+0.31 

5.79+0.28 

5.20+0.26 

5.40+0.26 

11.8+ 1.1 


04282136+3630215 

II 

-1.09 

2.93+0.14 

2.60+0.13 

2.63+0.14 

2.50+0.13 

2.55+0.30 


04283509+3625064 

I 

0.88 

10.7+ 0.5 

27.5+ 1.3 

45.8+ 2.2 

62.1+ 2.9 

237+ 21 

840+ 92 

04283789+3624553 

II 

-0.63 

124+ 6 

140+ 6 

161+ 8 

188+ 9 

204+ 18 

1240+ 123 

04283856+3625289 

I 

1.14 

0.83+0.04 

1.56+0.08 

1.56+0.09 

1.99+0.11 

143+ 13 

896+ 96 

04284335+3625117 

II 

-0.44 

9.32+0.45 

9.36+0.45 

9.92+0.48 

15.7+ 0.7 

30.1+ 2.8 


04284367+3628393 

I 

1.16 

1.34+0.07 

3.58+0.18 

4.01+0.19 

4.01+0.20 

192+ 17 

2170+ 244 

04284443+3624456 

F 

0.12 

1.73+0.08 

2.55+0.12 

3.46+0.17 

5.78+0.28 

10.4+ 1.0 


04284958+3629107 

I 

0.47 

3.08+0.15 

5.70+0.27 

7.60+0.37 

9.14+0.44 

51.0+ 4.7 

93.2+16.9 

04285530+3631225 

I 

1.18 

17.9+ 0.9 

51.0+ 2.4 

83.1+ 4.0 

109+ 5 

752+ 70 

4290+ 476 

04285911+3623112 

II 

-1.23 

30.7+ 1.5 

28.5+ 1.4 

24.9+ 1.2 

27.2+ 1.3 

21.9+ 2.0 


04293901+3516105 

II 

-1.00 

37.0+ 2.1 

35.0+ 1.8 

29.5+ 1.6 

41.0+ 2.1 

36.8+ 3.5 


04294001+3521089 

I 

0.51 

22.7+ 1.1 

28.1+ 1.4 

50.6+ 2.5 

160+ 8 

147+ 14 


04294358+3513386 

II 

-0.86 

18.8+ 0.9 

17.9+ 0.9 

17.8+ 0.9 

23.0+ 1.1 

21.0+ 2.1 


04294421+3512300 

F 

-0.21 

8.89+0.43 

9.39+0.46 

10.2+ 0.5 

16.2+ 0.8 

44.2+ 4.1 


04294728+3510192 

II 

-0.54 

10.9+ 0.5 

11.4+ 0.5 

13.6+ 0.7 

21.1+ 1.0 

16.6+ 1.6 


04294742+3511335 

II 

-1.37 

5.59+0.27 

4.66+0.22 

4.19+0.22 

3.99+0.20 

2.70+0.36 


04294854+3512125 

II 

-0.75 

3.21+0.15 

4.47+0.22 

3.54+0.18 

5.09+0.25 

4.13+0.50 


04294921+3514227 

F 

-0.24 

62.6+ 3.2 

74.9+ 3.7 

76.9+ 3.7 

94.9+ 4.7 

196+ 18 


04294961+3514438 

II 

-0.51 

8.80+0.44 

11.0+ 0.5 

9.26+0.46 

9.66+0.48 

27.6+ 2.8 


04295084+3515579 

F 

-0.11 

33.3+ 1.7 

43.1+ 2.2 

45.1+ 2.2 

65.0+ 3.1 

177+ 17 


04295101+3515475 

I 

0.74 

5.80+0.30 

8.90+0.44 

15.3+ 0.8 

31.1+ 1.5 

98.6+11.0 


04295346+3515485 

F 

-0.26 

17.7+ 0.9 

17.9+ 0.9 

21.0+ 1.1 

31.5+ 1.9 

79.0+ 8.4 


04295415+3510216 

F 

0.08 

2.44+0.12 

4.56+0.22 

6.10+0.32 

8.85+0.44 

16.5+ 1.6 
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ID 

50 

51 

52 

53* 

54 

55 

56 

57 

58* 

59 

60 

61 

62 

63 

64* 

65 

66 

67 

68 

69 

70 

71 

72* 

73 

74 

75 

76 

77 

78 

79 

80* 

81 

82 

83 

84 

85 

86 

87 

88 

89* 

90 

91 

92 

93 

94 

95 

96 

97 

98* 

99* 


Table 4 — Continued 


Name 

Class 

a 

3.6 /^m 
(mJy) 

4.5 /im 
(mJy) 

5.8 /im 

(mJy) 

8.0 //m 
(mJy) 

24.0 //m 
(mJy) 

70.0 

(mJy) 

04295479+3518025 

II 

-0.32 

29.6+ 1.5 

32.0+ 1.6 

35.0+ 1.8 

51.2+ 3.4 

135+ 12 


04295627+3517429 

I 

0.61 

10.0+ 0.5 

17.4+ 0.9 

23.1+ 1.3 

28.3+ 2.6 

57.7+11.2 


04295976+3513342 

II 

-0.81 

139+ 8 

128+ 6 

114+ 5 

151+ 8 

195+ 18 


04300016+3603227 

II 

-1.05 

12.2+ 0.6 

11.4+ 0.5 

10.6+ 0.5 

11.8+ 0.6 

12.9+ 1.2 


04300114+3517246 

III 

-1.93 

75.7+ 4.0 

48.0+ 2.5 

30.8+ 1.6 

22.9+ 1.5 

26.5+ 3.4 


04300263+3515143 

II 

-1.00 

53.3+ 2.7 

44.5+ 2.2 

41.0+ 2.1 

46.4+ 2.7 

66.4+ 7.3 


04300363+3514201 

I 

0.75 

8.19+0.57 

12.5+ 0.6 

17.6+ 1.3 

31.4+ 4.1 

37.4+11.2 


04300423+3509459 

II 

-1.17 

2.06+0.10 

1.85+0.09 

1.73+0.10 

2.02+0.12 

1.33+0.26 


04300425+3522238 

II 

-0.62 

6.47+0.37 

4.25+0.21 

3.23+0.25 

2.69+0.60 

24.8+ 2.5 

688+ 118 

04300743+3514579 

II 

-0.88 

124+ 6 

127+ 6 

121+ 5 

139+ 7 

137+ 13 


04300773+3515484 

II 

-0.77 

24.3+ 1.2 

24.6+ 1.2 

22.2+ 1.3 

27.6+ 2.0 

53.8+12.8 


04300825+3514100 

I 

0.46 

9.62+0.48 

14.9+ 0.7 

19.3+ 1.1 

27.1+ 2.0 

119+ 13 


04300874+3514375 

II 

-0.84 

107+ 5 

105+ 5 

105+ 5 

127+ 8 

158+ 38 


04300951+3514403 

I 

0.81 

8.53+0.51 

12.5+ 0.6 

16.6+ 1.6 

24.6+ 5.2 

334+ 33 


04300980+3540355 

II 

-0.89 

3.61+0.18 

2.96+0.14 

2.46+0.13 

2.47+0.13 

8.30+0.79 

57.0+ 9.0 

04300991+3515539 

II 

-0.94 

56.8+ 3.2 

48.4+ 2.9 

44.8+ 2.8 

63.2+ 4.0 

139+ 42 


04301234+3509346 

II 

-0.99 

7.18+0.35 

7.73+0.37 

7.17+0.35 

6.30+0.30 

7.86+0.76 


04301309+3513586 

II 

-0.90 

107+ 7 

93.5+ 4.8 

81.6+ 4.6 

93.2+ 7.1 

153+ 15 


04301453+3513326 

II 

-0.39 

81.4+ 7.7 

96.1+ 4.9 

96.3+ 5.0 

108+ 7 

160+ 27 


04301474+3520143 

II 

-0.60 

136+ 10 

146+ 8 

166+ 8 

191+ 11 

197+ 19 


04301495+3600085 

I 

1.77 

0.22+0.01 

1.07+0.05 

2.61+0.14 

4.45+0.22 

48.2+ 4.5 

137+ 16 

04301576+3556578 

I 

0.40 

996+ 51 

1450+ 79 

2080+ 103 

2910+ 163 

5500+ 1100 


04301627+3542429 

II 

-0.35 

3.34+0.16 

3.31+0.16 

3.66+0.19 

5.18+0.25 

11.2+ 1.1 


04301784+3603266 

III 

-1.72 

5.90+0.29 

4.77+0.23 

3.72+0.19 

2.94+0.15 

1.87+0.25 


04301808+3545389 

II 

-0.82 

2.46+0.12 

1.76+0.09 

1.34+0.08 

1.27+0.08 

8.13+0.78 


04301899+3542120 

II 

-1.60 

4.95+0.24 

4.09+0.20 

3.53+0.18 

2.79+0.14 

1.78+0.28 


04301959+3508216 

F 

-0.11 

3.96+0.19 

5.25+0.25 

5.47+0.28 

7.74+0.38 

20.3+ 1.9 


04302219+3604359 

II 

-1.07 

13.9+ 0.7 

13.9+ 0.7 

13.0+ 0.6 

12.5+ 0.6 

12.3+ 1.1 


04302268+3519081 

II 

-0.72 

4.64+0.22 

5.02+0.24 

5.45+0.28 

4.07+0.56 

5.66+1.81 


04302382+3521123 

I 

0.61 

1.37+0.07 

2.35+0.11 

3.20+0.16 

5.95+0.29 

25.7+ 2.4 


04302433+3459165 

III 

-2.43 

13.9+ 0.7 

9.19+0.44 

6.62+0.32 

3.73+0.18 

1.43+0.24 


04302468+3545206 

I 

1.32 

20.3+ 1.0 

48.6+ 2.4 

90.9+ 4.3 

156+ 7 

1400+ 131 

4530+ 520 

04302503+3543179 

II 

-0.73 

97.7+ 4.9 

120+ 5 

152+ 7 

173+ 8 

122+ 11 


04302589+3548113 

II 

-0.68 

2.82+0.14 

2.71+0.13 

2.40+0.13 

2.56+0.13 

7.15+0.68 


04302702+3520284 

II 

-0.63 

88.4+ 4.2 

109+ 5 

116+ 5 

132+ 6 

128+ 11 


04302704+3545505 

F 

-0.11 

1.75+0.09 

1.61+0.08 

1.80+0.10 

2.47+0.13 

14.4+ 1.4 


04302741+3509178 

I 

1.60 

21.1+ 1.5 

102+ 6 

265+ 13 

367+ 17 

1580+ 155 

12600+ 1490 

04302775+3546150 

F 

0.16 

17.8+ 0.9 

22.4+ 1.1 

28.2+ 1.4 

37.0+ 1.7 

95.0+ 8.8 


04302809+3509164 

I 

1.43 

1.34+0.09 

8.70+0.47 

8.40+0.45 

15.0+ 0.8 

287+ 33 


04302842+3532419 

II 

-1.21 

40.0+ 2.0 

36.8+ 1.8 

27.7+ 1.4 

22.6+ 1.1 

41.0+ 3.8 

43.1+12.2 

04302844+3549176 

F 

-0.30 

12.5+ 0.6 

13.8+ 0.7 

16.6+ 1.0 

26.5+ 1.3 

45.7+ 4.2 


04302861+3547407 

II 

-0.62 

21.7+ 1.1 

25.3+ 1.2 

28.4+ 1.4 

34.5+ 1.6 

33.4+ 3.1 

76.8+ 9.9 

04302871+3547498 

II 

-0.54 

6.66+0.32 

6.42+0.31 

6.11+0.30 

6.24+0.30 

24.4+ 2.3 


04302898+3507540 

II 

-0.66 

1.92+0.10 

1.46+0.07 

1.76+0.10 

1.81+0.10 

4.78+0.54 


04302961+3527172 

II 

-0.82 

7.65+0.38 

6.83+0.32 

6.33+0.31 

8.76+0.41 

14.7+ 1.4 


04302966+3506390 

II 

-0.49 

3.97+0.19 

3.16+0.16 

4.17+0.20 

5.58+0.27 

14.7+ 1.5 


04303014+3506392 

II 

-0.79 

18.1+ 0.9 

18.1+ 0.9 

13.7+ 0.6 

14.6+ 0.7 

38.5+ 3.7 


04303028+3521040 

II 

-0.60 

32.8+ 1.6 

33.8+ 1.6 

34.9+ 1.6 

47.1+ 2.2 

70.0+ 6.5 


04303043+3518337 

II 

-0.52 

3.92+0.19 

5.44+0.27 

4.82+0.25 

6.46+0.56 

10.3+ 1.2 


04303051+3517447 

II 

-0.80 

13.5+ 0.6 

12.9+ 0.6 

12.7+ 0.6 

14.9+ 0.8 

20.8+ 2.4 
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Table 4 — Continued 


ID 

Name 

Class 

a. 

3.6 //m 
(mjy) 

4.5 /im 
(mJy) 

5.8 /i.m 
(mJy) 

8.0 /.im 
(mJy) 

24.0 //m 
(mJy) 

70.0 /im 
(mJy) 

100 

04303056+3551440 

I 

0.93 

4.77+0.24 

10.6+ 0.5 

15.2+ 0.7 

20.4+ 1.0 

187+ 17 

628+ 64 

101 

04303158+3545137 

F 

-0.11 

82.0+ 4.0 

112+ 5 

151+ 7 

200+ 9 

403+ 37 

405+ 42 

102 

04303235+3536134 

II 

-0.64 

33.7+ 1.6 

24.2+ 1.2 

17.2+ 0.8 

15.5+ 0.7 

292+ 27 

1400+ 146 

103 

04303680+3554362 

I 

1.49 

4.65+0.26 

18.2+ 0.9 

46.2+ 2.2 

72.6+ 3.5 

529+ 49 

4260+ 476 

104 

04303740+3600180 

II 

-0.69 

16.0+ 0.8 

16.8+ 0.8 

16.3+ 0.8 

20.3+ 1.0 

35.8+ 3.3 


105 

04303751+3513486 

II 

-1.54 

2.38+0.11 

2.24+0.11 

1.77+0.09 

1.55+0.09 

1.27+0.31 


106 

04303751+3550317 

II 

-0.81 

138+ 7 

149+ 7 

160+ 8 

173+ 8 

390+ 36 

1910+ 314 

107 

04303789+3551014 

I 

1.28 

0.070+0.009 

0.27+0.02 

0.38+0.04 

0.34+0.05 

9.82+0.92 


108 

04303826+3549593 

II 

-1.08 

1.60+0.13 

1.98+0.15 

1.39+0.09 

0.74+0.06 

8.84+2.08 

1880+ 214 

109 

04303865+3554391 

F 

0.10 

8.32+0.40 

14.6+ 0.7 

16.5+ 0.8 

16.2+ 0.8 

53.4+ 4.9 


110 

04303912+3544498 

II 

-1.17 

50.4+ 2.5 

45.4+ 2.2 

40.9+ 2.0 

38.4+ 1.8 

39.8+ 3.7 


111 

04303916+3552038 

F 

-0.14 

94.6+ 4.8 

116+ 5 

139+ 6 

150+ 17 

625+ 63 


112 

04303931+3552007 

F 

-0.27 

165+ 8 

179+ 8 

186+ 8 

202+ 13 

899+ 84 

3010+ 327 

113* 

04303956+3518069 

II 

-1.35 

4.77+0.23 

3.38+0.16 

2.43+0.12 

1.77+0.14 

7.17+0.87 


114* 

04303958+3511128 

II 

-1.14 

6.71+0.34 

6.11+0.29 

5.24+0.26 

5.37+0.26 

6.32+0.63 


115* 

04304005+3542103 

III 

-1.64 

14.4+ 0.7 

10.2+ 0.5 

7.32+0.37 

5.57+0.28 

7.36+0.70 

62.9+10.5 

116 

04304014+3531341 

II 

-1.00 

16.2+ 0.8 

14.7+ 0.7 

12.7+ 0.6 

14.4+ 0.7 

18.9+ 1.8 


117 

04304116+3529410 

I 

1.49 

1.30+0.07 

5.87+0.28 

12.0+ 0.6 

15.9+ 0.8 

176+ 16 

1930+ 204 

118 

04304423+3559511 

I 

1.08 

31.2+ 1.6 

123+ 6 

276+ 13 

443+ 21 

1270+ 119 

3440+ 371 

119* 

04304469+3510521 

II 

-1.06 

2.17+0.11 

2.23+0.11 

1.46+0.09 

1.31+0.08 

3.54+0.38 


120 

04304558+3458080 

II 

-1.03 

10.9+ 0.5 

10.5+ 0.5 

9.33+0.44 

8.82+0.42 

11.3+ 1.1 


121 

04304625+3458562 

I 

1.41 

0.15+0.01 

0.55+0.03 

0.69+0.05 

0.60+0.05 

26.9+ 2.5 

756+ 101 

122 

04304723+3507432 

II 

-0.39 

14.9+ 0.7 

24.6+ 1.2 

17.5+ 0.8 

30.1+ 1.4 

51.8+ 4.8 

83.4+11.1 

123 

04304757+3458242 

II 

-0.76 

4.11+0.20 

4.47+0.22 

4.58+0.23 

4.53+0.22 

6.31+0.63 


124 

04304852+3537537 

I 

1.46 

4.12+0.22 

16.3+ 0.9 

28.4+ 1.3 

38.1+ 1.8 

452+ 42 

4120+ 451 

125 

04304861+3458535 

I 

0.34 

27.7+ 1.4 

32.5+ 1.6 

43.2+ 2.1 

69.7+ 3.3 

677+ 63 


126 

04304922+3456103 

I 

0.69 

11.1+ 0.5 

22.3+ 1.1 

34.3+ 1.6 

50.5+ 2.4 

277+ 25 

432+ 46 

127 

04304934+3536419 

II 

-0.90 

4.90+0.24 

4.86+0.24 

5.34+0.26 

6.02+0.29 

7.21+0.70 


128 

04304968+3457277 

II 

-0.72 

416+ 21 

458+ 30 

438+ 21 

437+ 21 

677+ 62 

1030+ 108 

129 

04305057+3533235 

II 

-1.05 

3.62+0.18 

3.36+0.17 

2.96+0.15 

3.09+0.16 

4.19+0.43 


130 

04305098+3535548 

II 

-1.01 

2.34+0.11 

2.07+0.10 

1.93+0.10 

2.31+0.12 

2.66+0.31 


131 

04305350+3456274 

I 

0.98 

0.50+0.03 

0.92+0.05 

1.50+0.09 

2.04+0.11 

27.2+ 2.5 


132 

04305390+3530110 

II 

-0.62 

23.7+ 1.2 

24.9+ 1.2 

24.9+ 1.2 

30.0+ 1.4 

99.7+ 9.3 


133 

04305501+3530562 

II 

-0.85 

4.71+0.23 

3.56+0.17 

2.86+0.15 

2.39+0.12 

17.5+ 1.6 


134 

04305599+3456478 

I 

1.23 

1.69+0.08 

2.96+0.14 

4.77+0.24 

9.80+0.47 

141+ 13 

360+ 40 

135 

04305661+3530045 

I 

2.35 

0.30+0.02 

1.12+0.06 

1.78+0.10 

3.85+0.19 

302+ 28 

1470+ 153 

136 

04295017+3514445 

II 

-0.90 

2.82+0.14 

2.38+0.12 

2.35+0.15 

3.14+0.20 

< 7.75 


137 

04300986+3514163 

II 

-0.47 

27.6+ 1.4 

30.2+ 1.5 

25.7+ 1.5 

28.6+ 2.5 

< 40.4 


138 

04301521+3516398 

F 

-0.22 

131+ 12 

85.4+13.2 

198+ 28 

368+ 52 

< 196 



*The YSO is in a region of low column density (A^h 2 < 5 x 10^^ cm and so is a possible contaminant. 

^The YSO lies beyond the A^h 2 column density map from Harvey et al. (2013) and so Yh 2 its position is unknown. 


Note. — The names of the YSOs give their J2000 positions. Note that YSOs with 24 /im upper limits are identified according 
to the IRAC-only criteria. 
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Table 6 
Relative ages 


Region 

Nyso 

Ni 

Np 

Nil 

Ni-pp/Nii 

AMC 

149 

37 

21 

91 

0.64 

OMC 

3330 

668 

467 

2195 

0.52 

Perseus 

368 

54 

71 

243 

0.51 

Serpens 

196 

39 

25 

132 

0.49 

Ophiuchus 

258 

35 

47 

176 

0.47 

IC 5146 

128 

29 

12 

87 

0.47 

Cepheus Flare 

122 

21 

14 

87 

0.40 

Corona Australis 

37 

7 

2 

28 

0.32 

Lupus 

95 

8 

12 

75 

0.27 

Chameleon II 

22 

2 

1 

19 

0.16 


References. — AMC: this work, OMC: Megeath et al. (2012), 
Perseus: j0rgensen et al. (2006), Serpens: Harvey et al. (2007), 
Ophiuchus: L. Allen, in preparation (see Evans et al. 2009), IC 5146: 
Harvey et al. (2008), Cepheus Flare: Kirk et al. (2009), Corona Aus- 
tralis: Peterson et al. (2011), Lupus: Merm et al. (2008), Chameleon 
II: Alcala et al. (2008) 
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ID 

2 

3 

5 

8 

9 

12 

13 

16 

22 

23 

24 

26 

27 

29 

31 

36 

37 

39 

41 

42 

43 

45 

50 

52 

53 

55 

57 

58 

59 

60 

62 

64 

65 

66 

67 

68 

69 

72 

74 

75 

77 

78 

82 

83 

84 

89 

91 

92 

93 

94 


Table 7 

SED MODELLING RESULTS FOR CLASS II SOURCES 


Fitted stellar 
spectrum 

Av 

(mag) 

Lstax 

(L©) 

“^turnofF 

(pm) 

^excess 

-^disk/-^st; 

K7 

20.5 

1.89 

8.0 

0.3 

0.086 

K7 

0.0 

0.14 

5.8 

-0.5 

0.150 

K7 

19.0 

0.46 

5.8 

-1.3 

0.083 

K7 

2.9 

0.57 

5.8 

-0.4 

0.169 

AO 

7.5 

1.46 

2.2 

0.1 

0.205 

K7 

3.1 

0.13 

3.6 

-1.0 

0.402 

K7 

0.0 

0.91 

3.6 

-0.4 

0.634 

K7 

14.9 

15.91 

3.6 

-0.5 

0.338 

K7 

5.8 

0.33 

5.8 

-0.7 

0.133 

K7 

4.3 

0.07 

5.8 

-0.8 

0.133 

K7 

10.5 

0.11 

8.0 

0.9 

0.128 

K7 

7.2 

0.30 

5.8 

-0.5 

0.130 

K7 

6.8 

0.13 

5.8 

-1.1 

0.127 

K7 

10.0 

25.06 

2.2 

-0.6 

0.124 

K7 

9.0 

0.57 

5.8 

-0.4 

0.172 

K7 

4.1 

1.62 

8.0 

-1.3 

0.080 

K7 

2.5 

0.95 

3.6 

-1.0 

0.296 

K7 

5.5 

0.44 

3.6 

-1.0 

0.454 

K7 

6.5 

0.32 

3.6 

-0.9 

0.383 

K7 

7.4 

0.30 

8.0 

-1.5 

0.084 

K7 

9.1 

0.18 

5.8 

-1.1 

0.191 

K7 

15.1 

0.56 

3.6 

-0.7 

0.195 

K7 

5.2 

1.22 

5.8 

-0.1 

0.244 

K7 

4.0 

2.29 

3.6 

-0.8 

0.582 

K7 

2.0 

0.21 

3.6 

-1.0 

0.615 

K7 

6.0 

1.83 

5.8 

-0.7 

0.244 

K7 

6.5 

0.12 

5.8 

-1.3 

0.092 

K7 

2.7 

0.36 

8.0 

1.5 

0.271 

K7 

5.0 

2.10 

3.6 

-1.0 

0.600 

K7 

5.5 

0.63 

3.6 

-0.6 

0.348 

K7 

6.0 

2.83 

3.6 

-0.9 

0.408 

K7 

3.3 

0.16 

8.0 

0.4 

0.158 

K7 

4.0 

1.56 

5.8 

-0.3 

0.316 

K7 

15.5 

0.64 

8.0 

-1.1 

0.115 

K7 

0.5 

1.93 

3.6 

-0.8 

0.346 

K7 

23.4 

7.82 

5.8 

-1.0 

0.249 

K7 

6.0 

0.80 

2.2 

-0.8 

2.331 

K7 

3.2 

0.11 

5.8 

-0.3 

0.248 

K7 

5.9 

0.17 

8.0 

0.6 

0.043 

K7 

4.0 

0.27 

8.0 

-1.5 

0.048 

K7 

12.0 

0.99 

5.8 

-1.2 

0.111 

K7 

8.5 

0.18 

3.6 

-1.1 

0.206 

K7 

5.0 

1.53 

3.6 

-1.0 

0.960 

K7 

10.9 

0.16 

5.8 

-0.3 

0.149 

K7 

12.8 

3.90 

3.6 

-1.1 

0.319 

K7 

5.0 

6.74 

2.2 

-1.1 

0.087 

K7 

12.2 

1.09 

3.6 

-0.9 

0.310 

K7 

17.2 

0.78 

8.0 

-0.1 

0.079 

K7 

7.0 

0.07 

5.8 

-0.4 

0.182 

K7 

2.6 

0.38 

5.8 

-0.5 

0.102 
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ID 

95 

96 

97 

98 

99 

102 

104 

105 

106 

108 

no 

113 

114 

116 

119 

120 

122 

123 

127 

128 

129 

130 

132 

133 

136 

137 

139 

142 

146 

150 

151 

152 

153 

157 

158 

159 

160 

161 

162 

165 

166 


Table 7 — Continued 


Fitted stellar 
spectrum 

Av 

( mag ) 

-^star 

( L ©) 

'^turnoff 

(// m ) 

^(excess 

-^disk/ -^s 

K 7 

0.5 

0.08 

3.6 

- 0.2 

0.499 

K 7 

0.0 

0.26 

3.6 

- 0.6 

0.434 

K 7 

4.0 

0.80 

3.6 

- 0.6 

0.394 

K 7 

3.8 

0.12 

3.6 

- 0.6 

0.321 

K 7 

7.0 

0.53 

5.8 

- 0.8 

0.204 

K 7 

4.6 

2.31 

8.0 

1.0 

0.215 

K 7 

3.0 

0.45 

3.6 

- 0.6 

0.319 

K 7 

4.8 

0.13 

8.0 

- 1.3 

0.062 

K 7 

3.0 

38.62 

4.5 

- 0.1 

0.110 

K 7 

10.2 

0.11 

8.0 

2.4 

1.830 

K 7 

1.5 

0.83 

3.6 

- 1.1 

0.428 

K 7 

3.8 

0.29 

8.0 

0.2 

0.027 

K 7 

5.0 

0.44 

8.0 

- 1.0 

0.053 

K 7 

1.0 

0.24 

3.6 

- 0.9 

0.541 

K 7 

3.0 

0.06 

3.6 

- 0.8 

0.241 

K 7 

9.4 

0.55 

5.8 

- 1.0 

0.134 

K 7 

5.5 

0.26 

3.6 

- 0.5 

1.164 

K 7 

23.0 

0.76 

8.0 

- 1.2 

0.064 

K 7 

13.2 

0.70 

8.0 

- 1.1 

0.059 

K 7 

2.0 

3.04 

2.2 

- 0.7 

1.477 

K 7 

6.5 

0.19 

5.8 

- 0.8 

0.096 

K 7 

4.5 

0.14 

8.0 

- 1.0 

0.072 

K 7 

5.0 

0.79 

5.8 

- 0.1 

0.599 

K 7 

4.0 

0.31 

8.0 

0.7 

0.040 

K 7 

0.0 

0.15 

5.8 

- 1.1 

0.066 

K 7 

6.0 

0.23 

2.2 

- 1.8 

1.156 

K 7 

15.9 

52.81 

2.2 

- 1.8 

0.228 

K 7 

6.7 

0.91 

4.6 

- 0.9 

0.112 

K 7 

0.0 

5.13 

4.6 

- 1.4 

0.109 

K 7 

2.0 

0.20 

12.0 

0.2 

0.033 

K 7 

1.0 

0.11 

4.6 

- 0.8 

0.123 

K 7 

2.6 

0.48 

4.6 

- 0.9 

0.057 

K 7 

2.0 

2.94 

3.4 

- 1.1 

0.349 

K 7 

6.4 

0.98 

4.6 

- 0.7 

0.112 

K 7 

3.0 

0.27 

2.2 

- 0.7 

1.353 

K 7 

1.0 

0.17 

2.2 

- 0.6 

4.827 

K 7 

3.0 

0.96 

4.6 

- 0.9 

0.215 

K 7 

10.0 

0.21 

3.6 

- 1.2 

0.185 

K 7 

4.4 

0.48 

12.0 

1.3 

0.044 

K 7 

4.5 

0.21 

12.0 

0.5 

0.026 

K 7 

5.2 

0.11 

4.6 

- 0.9 

0.095 
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Table 8 

SED MODELLING RESULTS FOR CLASS III SOURCES 


ID 

Fitted stellar 
spectrum 

Av 

(mag) 

-Fstar 

(L©) 

'^turnoff 

(pm) 

^excess 

^disk/ -^star 

11 

AO 

0.0 

156.74 

8.0 

-1.6 

0.019 

15 

K7 

1.5 

0.79 

24.0 


0.015 

17 

K7 

20.0 

0.40 

8.0 

-1.3 

0.006 

19 

K7 

8.1 

0.53 

24.0 


0.009 

54 

K7 

4.0 

4.66 

8.0 

-1.0 

0.014 

73 

K7 

4.3 

0.30 

8.0 

-1.5 

0.053 

80 

K7 

3.0 

0.86 

24.0 

-99.0 

0.008 

115 

K7 

2.6 

0.78 

8.0 

0.1 

0.041 

141 

K7 

6.0 

137.96 

12.0 

-2.0 

0.019 

143 

K7 

2.0 

36.17 

12.0 

-0.8 

0.009 

144 

K7 

4.8 

326.26 

12.0 

-2.6 

0.032 

145 

K7 

2.5 

13.61 

12.0 

1.7 

0.012 

147 

K7 

0.0 

1.35 

12.0 

-0.0 

0.007 

148 

K7 

6.0 

191.61 

24.0 

-99.0 

0.010 

149 

K7 

2.3 

38.39 

12.0 

-0.7 

0.007 

155 

K7 

0.0 

2.92 

8.0 

-0.7 

0.026 

164 

K7 

7.0 

558.63 

24.0 

-99.0 

0.003 


Table 9 

AMC Groups Summary 


Group 

Position 
(RA, Dec) 

Nyso 

Nil 

ATf 

Ni 

Ni+f/Nu 

Reft 

(pc) 

Rcirc 

(pc) 

Aspect Ratio 

Mean Surf. Dens. 

(pc-") 

la 

67.562286, 35.239391 

49 

34 

7 

8 

0.44 

0.99 

1.22 

1.52 

15.8 

2 

67.610970, 35.770126 

23 

12 

7 

4 

0.92 

0.55 

1.23 

5.01 

24.1 

3 

67.671758, 35.541806 

12 

9 

0 

3 

0.33 

0.66 

0.74 

1.26 

8.55 

4 

67.188288, 36.440921 

10 

4 

1 

5 

1.5 

0.48 

0.69 

2.03 

13.3 

5 

67.708443, 34.958037 

8 

3 

0 

5 






6 

62.662345, 38.094258 

6 

5 

0 

1 






7 

62.525460, 40.037669 

5 

2 

0 

3 







^'Several known members near LkHa 101 are missing in our YSO list, affecting the values reported for this group. 


35 


